Abstract. The Mesoporous Ge@C sphere has been designed via a modified Stöber method and an in-situ solution deposition. Compared with the pure Ge nanoparticles, the as-synthesized Mesoporous Ge@C sphere nanocomposites show much better cycling stability and rate capability. That as-prepared anode material can maintain a reversible capacity of 708.8mAhg -1 after 200 cycles at a rate of 0.2C, and even at 5C, it also exhibits a high discharge capacity of ~522.4mAhg -1
Introduction
Of late, high energy density and long cycle life lithium-ion batteries (LIBs) are wildly applied in electric vehicles driven by a rising demand for new energy vehicles. Extensive research has been devoted to developing new electrode materials capable of delivering high energy density and cycling stability as alternates to traditional graphite electrodes [1] [2] [3] . Germanium (Ge) has been considered as promising anode materials for LIBs due to a high theoretical capacity of 1600 mAhg -1 and a superior intrinsic kinetics (high electrical conductivity and Li diffusion coefficient), making it more appropriate for high-power Li-ion batteries.
However, Ge suffers tremendous volume expansion during the Li-ion insertion and extraction processes, resulting in pulverization of the electrodes and degrading the capacity consequently. Fortunately, it has documented that nanoscale Ge with variously designed morphologies could improve cycling stability and rate capability because of its shorter lithium-diffusion distance and more reaction sites, such as nanoparticles [4] , nanowires [5, 6] , nanotubes [7] . Other alternate approaches to increase cyclability involve porous structure [8, 9] and hybridizing with carbon materials [10, 11] or other components [12] . Over the last few years, large amounts of work combining germanium with carbon materials or other components are reported. Xiu Li et al [9] reported porous amorphous Ge/C composites, which can deliver a reversible capacity of 681mAhg -1 after 350 cycles. Xuanwen Gao et al [12] prepared Nano-Germanium/polypyrrole composites. The electrode exhibits a lithium storage capacity of 1014mAhg -1 after 50 cycles at 0.2 C rate. Herein, we proposed mesoporous Ge@C sphere composites through a modified stöber method [13] and an in-suit solution deposition [14] . When used as anode material, the mesoporous Ge@C sphere electrode exhibits high cycling stability and superior rate capability. The mesoporous Ge@C sphere composites could maintain a reversible capacity of 708.8mAhg -1 after 200 cycles at a rate of 0.2C, and even at 5C, it also exhibits a high discharge capacity of ~522.4mAhg ) pore-size d
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Conclusion
In conclusion, the Mesoporous Ge@Csphere was synthesized via a modified Stöber method and an in-situ solution deposition. When used as anode material, the mesoporous Ge@C sphere electrode exhibits high cycling stability and superior rate capability. The mesoporous Ge@C sphere composites could maintain a reversible capacity of 708.8mAhg -1 after 200 cycles at a rate of 0.2C, and even at 5C, it also exhibits a high discharge capacity of ~522.4mAhg -1 .
